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Nature has been as a source for therapeutics. Despite the fact that we live in an oceanic planet, a number of technical factors have historically hampered the evolution of a marine-based chamanic medicine. With the implementation of scuba diving tools and the development of sophisticated instruments for the isolation and elucidation of structures of natural products from marine organisms, major advances have been made in the discovery of marine derived therapeutics. In this context, it is important to consider that the major anti-infective, anti-cancer, analgesics and immunosuppressive compounds are of natural origin.
By contrast, the historical relationship between humankind and the sea is usually appreciated as the basis for traveling, trading and as a nutritional source. We live in a planet of oceans. The marine ecosystem covers more than 70% of the earth’s surface but represents 95% of the biosphere. The first living organisms appeared in the sea more than 3500 million years ago and evolutionary development has equipped many marine organisms with the appropriate mechanisms to survive in a hostile milieu in terms of extreme temperatures, changes in salinity and pressure, as well as overcoming the effects of mutation, bacteria and viral pathogens. Marine organisms have developed exquisitely complex biological mechanisms showing cross phylum activity with terrestrial organisms. Another important differential factor deals with biodiversity. All but 2 of the 28 major animal phyla are represented in aquatic environments and some of them are exclusive of the marine ecosystem, such as Ctenophore, Echinidermata, Porifera, Phoronidea, Brachiopoda and Chaetognata. In terms of evolution and biodiversity, the sea appears to be superior to the terrestrial ecosystem-one has to consider that the most important biological explosion took place in the marine ecosystem during the Cambrian period 600 million years ago and marine species comprise approximately a half of the total biodiversity, thus offering a vast source from which to discover useful therapeutics. In this context, and our ongoing research programme, “drugs from the sea”, we have collected the red colonial ascidian Didemnum obscurum From Tiruchandur coast, Tamilanadu, India, during March 2003. 

Chapter-I: Chemical investgation of ascidians 















Chapter-II: Chemical investigation of sponges and soft corals








































Chapter-III: Chemical modification of ingol diterpenes and Development of novel synthetic methodologies:

Several natural bioactive molecules have been converted into their analogues in recent chemical and biochemical means. Actually, the modifications of lead molecules to novel compounds for new biological leads. Some of the semisynthetic analogues have been found to have better activity than their natural parent molecules. 
Development of new synthetic methodologies is an important subject in organic chemistry for synthesis and conversion of bioactive natural compounds under mild reaction conditions with suitable reagents. Several classical synthetic methodologies involve expensive reagents and catalysts, which are not easily available. To replace such reagents and catalysts, different improved processes have been discovered with inexpensive materials. Research in this direction is also of immense importance especially while dealing with sensitive functionalities within the molecule. As all the reagents cannot satisfy all the criteria, the newer reagents have high scope for getting recognition in the list of the existing ones in satisfying specific needs. Modern methodologies are also concerned with the yield and selectivity of the products.

1) Lewis acid-catalyzed selective cyclopropane ring opening in ingol   diterpene Derivatives





The electron donor (particularly alkoxy, siloxy and arylthio) substituted cyclopropanes have found increasing use, primarily due to facile and regio controlled cyclopropane ring opening. During our studies on chemical modification of various secondary metabolites from plant sources and marine organisms, we isolated ingol diterpenes from a plant euphorbia nivulia some of these ingol diterpenes contain cyclopropane ring for example when ingol diterpenoid, compound (1) 3,12-diacetyl-8-methoxyl-7-angeloylingol (1) reacted with boron trifluoride diethyl etherate to yield rearranged compounds nivulianol-A (3) and nivulianol-B (4), and compound (2) 3, 12-diacetyl-8-methoxylingol (2) gave nivulianol-C (5) and nivulianol-D (6) simililarly when reacted with scandium triflate gave only nivulianol-B (4) and nivulianol-D (6) the reaction mechanism has been discussed. 

2) A mild and efficient chemoselective synthesis of acetals and geminal diacetates (acylals) from aldehydes using lanthanum (III) nitrate hexahydrate
Selective protection and deprotection of carbonyl compounds plays an important role in the multi step organic synthesis of complex natural products. Acetals are among the most popular protecting groups for carbonyl compounds. Acetals as a functional group which is stable under neutral and basic conditions are not only the most widely used protecting groups, but are also efficient chiral auxiliary groups for enantio selective synthesis. Numerous procedures have described the formation of acetals under acidic











3) Lanthanum(III) nitrate hexahydrate catalyzed chemo selective Thioacetalization   of  aldehydes under solvent free conditions










we describe an efficient chemoselective method for thioacetalisation of aldehydes (Scheme I) using catalytic amounts of commercially available, inexpensive lanthanum (III) nitrate hexahydrate. This method does not require expensive reagents or special care to exclude moisture from the reaction medium. Initially, we reacted benzaldehyde with 1,3dithiane and ethanethiol in presence of catalytic amounts of lanthanum(III) nitrate hexahydrate to yield corresponding thioacetal in 90% yield.

























